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Conference on Senior Engineering Design Projects
You are invited to attend the forty-first Conference on Senior Engineering Design Projects. The
conference will be held from 9 a.m. to 3:00 p.m., Tuesday, December 4th, 2007 at the College of
Engineering and Applied Sciences on the Parkview Campus of Western Michigan University. The
College of Engineering and Applied Sciences sponsors the conference to showcase the work of its
graduating seniors, who are required to complete a capstone project that puts into practice what they
have learned. Many of the projects are sponsored by business and industry. The conference is free and
open to the public. You are welcome to attend all or part of the day's events. Reservations are not
necessary.
High school and community college teachers are encouraged to bring students to the conference. Buses
can drop off passengers in the College Circle in front of the building and then park in lot P-2. (See map)
Teachers who cannot accompany their students to the conference may ask their students to sign in and
out at the information table in the lobby on the first floor of the College. Sign-in sheets will be mailed to
teachers the day after the conference.
Parking is available in the ramps behind the College of Engineering and Applied Sciences (See Map:
Lots P3 and P4). There is no charge for parking for those attending the Conference.
Presentations begin on the hour and half hour. Please do not enter a room after a presentation has
begun.
Session locations, times, and page number for project descriptions:
Civil and Construction Engineering
D-201
9 a.m. to 11 a.m.
Computer Science
D-206
9 a.m. to 10 a.m.
Electrical and Computer Engineering
D-115
9 a.m. to 2:30 p.m.
Industrial and Manufacturing Engineering
D-208
9 a.m. to 1:30 p.m.
Mechanical and Aeronautical Engineering A
D-109
9 a.m. to 3:00 p.m.
Mechanical and Aeronautical Engineering B
D-204/5 9 a.m. to 1:30 p.m.
Paper Engineering,
Chemical Engineering, and Imaging
D-202
9 a.m. to 10:30 a.m.

p. 4
p. 5
p. 6
p. 9
p. 11
p. 14
p. 17

A lunch break is scheduled from 12 p.m. to 1 p.m. There is a café available on site.
For more information about the conference, call Laura Decker at (269) 276-3251.

CCE
CS
ECE
IME
MAE
PCI

Civil and Construction Engineering
Computer Science
Electrical and Computer Engineering
Industrial and Manufacturing Engineering
Mechanical and Aeronautical Engineering
Paper Engineering, Chemical Engineering, and Imaging
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Time Room Dept.
9:00 D-201 CCE
D-206 CS
D-115 ECE
D-208 IME
D-109 MAE A
D-204 MAE B
D-202 PCI

Topic
Recreation Facility for WMU’s Parkview Campus
Car Shock Test Application
Ergonomic Posture Sensing Chair
Hospital Café Operational Design Analysis
Control of an Inverted Pendulum
Optimization of a Stretcher
Treatment of Flexo Ink Containing Wastewater at Arvco Containers

9:30

D-201
D-206
D-115
D-208
D-109
D-204
D-202

CCE
CS
ECE
IME
MAE A
MAE B
PCI

Design of a Two-Story Office Building
Green Game Engine
Home Automation Lighting System
Design for Manufacturing and Assembly of Flipper Door
Pneumatic Solenoid Valve Redesign
Improvement of Stretcher Low Height via Jack Design
Innovative Holiday Greeting Cards

10:00 D-201
D-115
D-208
D-109
D-204
D-202

CCE
ECE
IME
MAE A
MAE B
PCI

Residence Hall on Parkview Campus at WMU
Word Visualization System
The Bacchus Inventory Decision Support System
Twin Charging of a Four Stroke Engine
Turbofan Aircraft Engine Hoist
Lightfastness Properties of Different Digital Printers and Paper

10:30 D-201
D-115
D-208
D-109
D-204

CCE
ECE
IME
MAE A
MAE B

Design of a Health and Fitness Facility
A Chaotic Four-Wing Lorenz Attractor Circuit
Operational and Safety Alterations to Antique Tractors
Continuously Variable Supercharger Drive Design
Autonomous Flight Computer for Unmanned Aerial Vehicles

11:00 D-115
D-208
D-109
D-204

ECE
IME
MAE A
MAE B

Processing Signals from Neuron Cell Cultures: Biology
Line Changeover Procedures for Waste Reduction and Line Clearance
Conversion of a 4-Cylinder, 1.6L Gasoline Engine for E85 Use
Aerodynamic Enhancement for a Semi-truck Trailer

11:30 D-115 ECE
D-208 IME
D-109

1:00

Processing Signals from Neuron Cell Cultures: Electronics
Dynamic Simulation of Mechanical Systems

MAE A Button Shifter and Steering Wheel Design for FSAE

D-204 MAE B

Solar Car Roll Cage Design

D-115
D-208
D-109
D-204

Suspension Control System
Re-engineering and Design of Automotive Subsystems, Phase II
Low Cost Visor Assembly
Microprocessor Controlled Suspension System

ECE
IME
MAE A
MAE B
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1:30

D-115 ECE
D-109 MAE A

Intelligent Aerobic Shirt
Redesign of an Electronic Locking Differential for Traction Enhancement

2:00

D-115 ECE
D-109 MAE A

Virtual Wire Interface
Axle Bearing Nut Redesign

2:30

D-109 MAE A

Tire Testing Machine

THANK YOU
The College of Engineering and Applied Sciences is grateful to these sponsors that have provided or
cooperated in Senior Engineering Design Projects being presented in December 2007. If you have a
project for our students or if you would like more information, please call Laura Decker at
(269) 276-3251.
Accumold, Inc.
American Axle
Arvco Containers
Bacchus Wine and Spirits
Bronson Methodist Hospital
Cometic Company
Downs Design Group
Fox 17 News
Herman Miller, Inc.
Humphrey Products Company
Innotec
Kalamazoo Humane Society
Lakeshore Antique Tractor Pulling Club
NASA Michigan Space Grant Consortium, University of Michigan
Perrigo Company
Stryker Medical
Sweet Manufacturing, Inc.
TechCare-Tronlabs
Thomas and Judith Sullivan
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CIVIL AND CONSTRUCTION ENGINEERING
Session Chair – Sherif Yehia
Room D-201
RECREATION FACILITY FOR WESTERN MICHIGAN UNIVERSITY’S PARKVIEW
CAMPUS
by Brian Atkinson, Mark Humiecki, and Brandon Nemeth
Faculty Advisors: Jun-Seok Oh and Sherif Yehia
9:00 a.m. to 9:25 a.m., Room D-201
A two-story recreation facility was developed for construction on a university campus to provide
students an alternative to the Student Recreation Center (SRC) located on the main campus. The design
was performed from site selection to traffic impacts. Every structural member, joint, and foundation was
designed utilizing advanced software and knowledge from education or experience. The structural
design incorporated both the structural steel and the structural concrete backgrounds of the students.
Traffic counts and analysis were utilized to determine proper accommodation for the increased traffic
flow. AutoCAD 2008 was used to create details of the structural members, including floor slabs, beams,
girders, columns, foundation, as well as the connections between them.

DESIGN OF A TWO-STORY OFFICE BUILDING
by Nicholas Arnold and Garry Chaney
Faculty Advisors: Jun-Seok Oh and Sherif Yehia
9:30 a.m. to 9:55 a.m., Room D-201
A two-story office building was designed at a future business park on Stadium Drive in Kalamazoo,
Michigan. The design covered structural, civil, and traffic effects of the building. A full structural
analysis was completed along with a study of the impact of the building on the environment and on
traffic pre and post construction. RS Means was used to determine a basic-cost estimation. A technical
report was prepared for the project along with design details.

RESIDENCE HALL ON PARKVIEW CAMPUS AT WESTERN MICHIGAN UNIVERSITY
by Aaron Bonine, Andy Cianek, and Keith Schultz
Faculty Advisors: Jun-Seok Oh and Sherif Yehia
10:00 a.m. to 10:25 a.m., Room D-201
A three-floor residence hall was designed to accommodate future engineering students at a university.
The structure of the building consists of concrete materials and utilizes slabs, beams, columns, and
foundations. The parking lot was designed to meet the needs of the residents. The effects of traffic
around the area was analyzed and optimized to maintain acceptable levels of service. Site plans and soil
bearings were used to design the foundation and proper drainage of the land.
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DESIGN OF A HEALTH AND FITNESS FACILITY
by Ryan Gibbs, Brad Stempihar, and Robert Stempihar
Faculty Advisors: Jun-Seok Oh and Sherif Yehia
10:30 a.m. to 10:55 a.m., Room D-201
A recreational center project has been proposed as a response to the growing demand for such facilities
in southwest Michigan. Geotechnical information was obtained from the site in an effort to evaluate the
soil and set recommendations for the foundation design. The detailed two-story structural analysis and
design of the building was completed using advanced computer software such as Sap 2000, RISA 3D,
and AutoCAD 2007. Traffic observations and analysis software were utilized to determine the current
traffic patterns and to accurately forecast traffic impacts from the proposed building. A complete set of
drawing, design details, and recommendations were also provided.

COMPUTER SCIENCE
Session Chair – John Kapenga
Room D-206
CAR SHOCK TEST APPLICATION
by Justin Constantino and Jonathon Faust
Faculty Advisors: John Kapenga and Richard Hathaway
9:00 a.m. to 9:25 a.m., Room D-206
Car shocks can display a range of characteristics that result in varying performance on the road and
discovering these characteristics is important for choosing race car shocks. A software application to
collect and analyze data from car shocks was designed and implemented under Windows using C#.
Shock position, force, and temperature were recorded and displayed. During development, agile
programming practices were followed. A solution that can be interfaced to different shock test
equipment was produced.

GREEN GAME ENGINE
by Jeremy Bell, David Gao, and Jonathon Hnatow
Faculty Advisor: John Kapenga
9:30 a.m. to 9:55 a.m., Room D-206
One of the major motivations that beginning programmers have is game programming. A game
development environment and a simple scripting language, called Green Game Engine, was created. The
Ogre3D rendering library was used so that graphical effects, such as particles, could easily be added to
game scripts. A number of learning resources were added, including a library of reusable script
components and a set of complete sample game scripts. The learning curve of beginning programmers
will be greatly reduced with this game development system.
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ELECTRICAL AND COMPUTER ENGINEERING
Session Chair – John Gesink
Room D-115
ERGONOMIC POSTURE SENSING CHAIR
by Salih Abuelyaman, Justin Turner, and Vinod Varghese
Faculty Advisor: Dean Johnson
9:00 a.m. to 9:25 a.m., Room D-115
An ergonomic chair has been designed to provide feedback concerning optimal ergonometric posture
positions. The design of the ergonomic chair is based on strategic placement of pressure sensors that
collect data to determine if an individual is sitting in an optimal ergonomic posture position. The data
collected will be sent to a microcontroller and processed to provide appropriate feedback. The feedback
provided will be interpreted and displayed for the user.

HOME AUTOMATION LIGHTING SYSTEM
by Sadiq Bukar, Aaron Joslin, Joseph Miller, and Gary Smith
Faculty Advisor: Ralph Tanner
9:30 a.m. to 9:55 a.m., Room D-115
Home automation systems are becoming very prevalent in the modern world. The home automation
lighting system allows the user to have a sense of control and security in their home. The system was
constructed using a dusk-till-dawn sensor that is connected to a Texas Instruments MSP 430
microcontroller which is controlled by a user interface. The user can manipulate a switch to set the
system to a timer mode or let the sensor control the system. The MSP 430 micro-controller is the device
used to control the lighting and monitor the outside light. The MSP 430 was programmed in C language
to complete the required tasks.

WORD VISUALIZATION SYSTEM
by Brian Atherton, Ivana Krneta, and Jaimee Talampas
Sponsors: Thomas and Judith Sullivan
Faculty Advisor: Janos Grantner
10:00 a.m. to 10:25 a.m., Room D-115
Dyslexia is a language disorder that affects one’s ability to read and write. The Word Visualization
System (WVS) is a device developed to help dyslexic individuals associate verbal and visual
representation of chosen words. By incorporating a Voice Recognition Stamp, which includes a voice
recognition microcontroller module, the WVS allows users to retrieve and display the spelling of a
specific word based on a verbal request. The device was designed to be portable and to provide a
solution to everyday obstacles faced by those with dyslexia.
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A CHAOTIC FOUR-WING LORENZ ATTRACTOR CIRCUIT
by Christopher Bommarito, Paul Kokeny, and Donovan Squires
Faculty Advisors: Damon Miller, Bradley Bazuin, Giuseppe Grassi, and Frank Severance
10:30 a.m. to 10:55 a.m., Room D-115
Many chaotic systems can be completely described by equations. Nevertheless, the exact states of such
systems are unpredictable. An electronic implementation of a particular chaotic system was synthesized.
The circuit was validated by comparing a quantitative measure of the chaotic behavior to simulation
results. Potential applications of chaotic systems include communication systems.

PROCESSING SIGNALS FROM NEURON CELL CULTURES: BIOLOGY
by Josh Armstrong, Joseph Parackal John, and Nicole McCaskey
Sponsor: NASA Michigan Space Grant Consortium, University of Michigan
Faculty Advisors: Frank Severance, Damon Miller, and Bradley Bazuin
11:00 a.m. to 11:25 a.m., Room D-115
Planning of a laboratory to support projects that investigate biological neural networks was completed.
The laboratory included all equipment and supplies needed to first dissociate and then culture rat
embryonic cortical neurons on a grid of electrodes (a micro-electrode array). Micro-electrode arrays
enable measurement and stimulation of neuron electrical activity.

PROCESSING SIGNALS FROM NEURON CELL CULTURES: ELECTRONICS
By Amrith Ranganathan, Preston VanDeusen, and Stephen Westbrooks
Sponsor: NASA Michigan Space Grant Consortium, University of Michigan
Faculty Advisors: Frank Severance, Damon Miller, and Bradley Bazuin
11:30 a.m. to 11:55 a.m., Room D-115
Neuron cells cultured on a grid of electrodes (a micro-electrode array) form neural networks and
generate electrical signals as in nervous systems. Circuitry was developed to measure and stimulate
neuron electrical activity via these electrodes. Signal amplification and filtering circuitry were
implemented to amplify neuron signals while reducing noise. Measurement, processing, and stimulation
were accomplished using analog-to-digital and digital-to-analog converters, a digital signal processor,
and other circuitry. Processing included detection of action potentials or “spikes” in electrical activity
and generation of electrode stimulation voltages. This will lead to an investigation of the use of neuron
cell cultures as computing devices.
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SUSPENSION CONTROL SYSTEM
By Ben Anderson, Ira Bilancio, and Jeremy Jensen
Sponsor: Sweet Manufacturing, Inc.
Faculty Advisor: Joseph Kelemen
1:00 p.m. to 1:25 p.m., Room D-115
Race cars and modified performance vehicles often have adjustable suspension systems. A controller
was designed to drive a motor that will adjust the suspension system. The control system consists of
pushbuttons for driver input, and LCD screen to give the driver suspension system adjustment
information, motor drive circuitry to adjust motor position, and a sensor to measure suspension position.
A microcontroller was selected to manage all of the control system’s functions. The system allows
suspension characteristics to be adjusted by the driver while the car is in motion eliminating the need to
stop the vehicle and perform manual system adjustments.

INTELLIGENT AEROBIC SHIRT
By Aaron Barnes, Joel Welsman, and Eng Soon Yap
Faculty Advisor: Dean Johnson
1:30 p.m. to 1:55 p.m., Room D-115
An Intelligent Aerobic Shirt (IAS) has been designed to help an individual analyze their physical
activity by measuring heart rate and body motion. The IAS incorporates a programmable logic controller
(PLC) to read data from built in sensors and to store information for later usage. This allows a user to
know their current heart rate, calories burned, velocity, and distance traveled, which can either be
displayed during or after workout via a PLC driven Liquid Crystal Display (LCD). This device allows
the user to optimize their workout and obtain workout statistics on demand.

VIRTUAL WIRE INTERFACE
By Brian Remilliard, Otto Shafer, and Dustin Spicuzza
Sponsor: Bill Forshey, Techcare-Tronlabs
Faculty Advisor: Johnson Asumadu
2:00 p.m. to 2:25 p.m., Room D-115
The Virtual Wire Interface (VWI) was designed to be used in a classroom setting to teach electronics as
an integral part of an internet based distance learning system. It allows circuit experiments to be
“virtually wired” together with circuits in classrooms at distant locations. Measurements taken at either
end of the circuit seem as if a “real wire” were connected between them. The VWI also functions as a
computer interfaced multimeter or oscilloscope.
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INDUSTRIAL AND MANUFACTURING ENGINEERING
Session Chair – Betsy Aller
Room D-208
HOSPITAL CAFÉ OPERATIONAL DESIGN ANALYSIS
by Ashley Ford, Zachary Lovall, and Amy Palaganas
Sponsor: Jim L. Kolumban, Bronson Methodist Hospital
Faculty Advisor: Larry Mallak
9:00 a.m. to 9:25 a.m., Room D-208
A hospital’s SkyCourt Café accommodates more than twice the number of customers for which it was
designed, resulting in increased service times during the lunch hours of 11:00 am to 1:30 pm. Time
studies, queuing models, and flow diagrams were used to improve the flow of people, food, and work
processes. Recommendations concerning short- and long-term improvements seek to reduce the overall
cycle time of food delivery for a better café experience.

DESIGN FOR MANUFACTURING AND ASSEMBLY OF FLIPPER DOOR
by James Gabriel, Paul Gross, and Brandon Spence
Sponsor: Bryan Albers, Herman Miller, Inc.
Faculty Advisor: Mitchel Keil
9:30 a.m. to 9:55 a.m., Room D-208
It is crucial to consider manufacturing and assembly early in the design stages of a product. The C-style
flipper door was re-designed using Design for Manufacture and Assembly methodology. Cost analysis
was performed on several different redesign options to test the manufacturing and assembly processes.
Pro/Engineer, a 3D solid modeling software, was then used to graphically represent the final design,
which will enhance assembly efficiency of the product.

THE BACCHUS INVENTORY DECISION SUPPORT SYSTEM
by Vanessa Lucas and Melina Ouellette
Sponsors: Brian Caplan and Joyce Lyth, Bacchus Wine & Spirits
Faculty Advisor: David Lyth
10:00 a.m. to 10:25 a.m., Room D-208
When supplying customers with specialty items, it can be difficult to coordinate inventory and demand
levels and to find unique new products. A forecasting model was designed to predict the supply volume
needed to meet demand, and a search engine tool was established to discover new products. The model
will diminish the occurrence of obsolescence, while the search engine will reduce the amount of time
and resources used to research unique items. Completion of both objectives will increase customer
satisfaction and add to competitive advantage overall.
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OPERATIONAL AND SAFETY ALTERATIONS TO ANTIQUE TRACTORS FOR
COMPETITIVE TRACTOR PULLING
by Casey Fox and David Nufer
Sponsor: Frank Fiala, Lakeshore Antique Tractor Pulling Club
Faculty Advisor: James VanDePolder
10:30 a.m. to 10:55 a.m., Room D-208
The sport of tractor pulling is an exciting but dangerous pastime. Extensive safety precautions must be
followed to protect everyone involved. Reverse engineering, FEA (Finite Element Analysis), and
evaluation of statics and strength of materials were performed on transfer sled components to verify
adequate stability and performance levels. SolidWorks 3D solid modeling software was used to show
simulations of prototypes before implementation. With these new mechanisms, tractor pulling can
operate in a much safer manner.

LINE CHANGEOVER PROCEDURES FOR WASTE REDUCTION AND LINE CLEARANCE
OPTIMIZATION
by Alejandro Reyes Rivera and Ryan Shaeffer
Sponsor: Steve Strong, Perrigo Company
Faculty Advisor: Joseph Petro
11:00 a.m. to 11:25 a.m., Room D-208
Contamination of pharmaceutical products can be hazardous to the consumer and costly to the
manufacturer. Line clearance, or removing all previous product material from the manufacturing line
prior to a changeover, is a key component in avoiding such problems. Waste reduction is also vital to
minimize time and cost for the company. Using time studies, lean manufacturing principles, and
standard operating procedures to evaluate a liquid filling line, a formal procedure for line clearance and
waste reduction was created. Major outcomes included a more effective line changeover process, cost
and time reduction, line clearance optimization, and changeover standardization.

DYNAMIC SIMULATION OF MECHANICAL SYSTEMS
by Jason Doezema, John Early, and Murray Swoish
Faculty Advisor: Jorge Rodriguez
11:30 a.m. to 11:55 a.m., Room D-208
Dynamic analysis of mechanical systems is a complex task that often requires advanced theory and
lengthy calculations. Designers in industry use computer-based simulation to aid in advanced analysis
processes. The software packages Inventor and Dynamic Designer were used to demonstrate the
capabilities of computer simulation and to evaluate and improve the dynamic characteristics of a
mechanical system. Using the simulation and analysis of a solar car’s front suspension, changes were
implemented and evaluated for quick visual results. Dynamic analysis theory can be applied throughout
all industries.
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RE-ENGINEERING AND DESIGN OF AUTOMOTIVE SUBSYSTEMS, PHASE II
by Derek Bruce, Michael Klopotowski, Eli Schmidt, and Steven Sobieck
Sponsor: Jamie Downs, Downs Design Group
Faculty Advisors: Fred Sitkins and Tom Sutton
1:00 p.m. to 1:25 p.m., Room D-208
The re-engineering process is used extensively by engineers in the automotive industry for continuous
improvement and to maintain a competitive advantage. The design process was used to develop,
analyze, and implement solutions to combine vehicle subsystems from differing auto manufacturers and
components, with the goal of creating a unique, safety-and emissions-compliant street rod incorporating
a classic 1949 Chevrolet truck design. Safety and functionality were ensured through the use of 3D CAD
software and finite element analysis (FEA).

MECHANICAL AND AERONAUTICAL ENGINEERING - A
Session Chair – Muralidhar Ghantasala
Room D-109
CONTROL OF AN INVERTED PENDULUM
by Andrew Hovingh and Matthew Roon
Faculty Advisor: James Kamman
9:00 a.m. to 9:25 a.m., Room D-109
Systems in industry today are becoming increasingly complicated, presenting the need for sophisticated
control and automation techniques. Computer models were created in developing a system capable of
balancing a free standing inverted pendulum, using MATLAB/Simulink, a mathematical modeling
software package. From these computer models, the physical system was fabricated and successfully
operated using various sensors, a hydraulic system, and a computer running LabVIEW, a software
package for real time control. This system will be useful as an educational tool to further the
understanding of the theory and application of motion and control.

PNEUMATIC SOLENOID VALVE REDESIGN
by Roel Brusselmans and Austin Schreiber
Sponsor: Steve Mohney, Humphrey Products Company
Faculty Advisor: Iskender Sahin
9:30 a.m. to 9:55 a.m., Room D-109
A pneumatic valve was redesigned to improve the performance parameters. The focus was on flow
enhancement and the associated phenomena. Identifying critical design features directly affecting flow
allowed recommended enhancements to be implemented in the overall redesign. Flow and thermal
computer simulations were used to explore feasible design alternatives at the stipulated conditions. The
results generated will assist in the design of future pneumatic control valves.
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TWIN CHARGING OF A FOUR STROKE ENGINE
by King Siang Tiew, Steve Wolownik, and Yee Meng Yap
Sponsor: Cometic Company
Faculty Advisor: Bade Shrestha
10:00 a.m. to 10:25 a.m., Room D-109
A multi-stage compression process was designed and applied to a four stroke engine system. This was
done with the use of the conventional force induction devices, which were a turbocharger and a
supercharger. With this process, it has increased the horsepower and torque of the engine. In addition,
it has resolved the problem faced by every conventional turbocharger which is turbo-lag. Thus, a more
linear horsepower increment over the RPM bandwidth was produced.

CONTINUOUSLY VARIABLE SUPERCHARGER DRIVE DESIGN
by David Thomas and Matthew Zerilli
Faculty Advisor: Bade Shrestha
10:30 a.m. to 10:55 a.m., Room D-109
Modern superchargers come with the weakness that they are inherently driven by a pulley that runs
through a reduction system originating at the engine crankshaft. With the conventional system, the
supercharger can only run with one ratio, limiting its efficiency. A continuously variable reduction
system was designed which will allow a supercharger to provide improved efficiency, with near constant
boost, at any engine speed. The system was designed and thoroughly analyzed for suitability and
performance.

CONVERSION OF A 4-CYLINDER, 1.6L GASOLINE ENGINE FOR E85 USE
by Jeffrey Murawa and Stephen Oosting
Faculty Advisors: Ho Sung Lee and James VanDePolder
11:00 a.m. to 11:25 a.m., Room D-109
An increasing public interest in alternative fuels has increased the demand to study the characteristics of
ethanol based fuels. A 4-cylinder, 1.6 liter gasoline engine was converted to use E85 as a fuel. This was
accomplished through modifications to the fuel delivery system and the engine management system. The
converted engine now serves as a research tool for a university community to further optimize engine
performance for ethanol and ethanol blend fuels.
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BUTTON SHIFTER AND STEERING WHEEL DESIGN FOR FSAE
by Cody McWhirter and Mark Philo
Faculty Advisor: Richard Hathaway
11:30 a.m. to 11:55 a.m., Room D-109
To be competitive in the Formula SAE (FSAE) competition a vehicle must have exceptional
performance and be easy to drive. A system that improves the driver performance by producing quick,
error free shifting through a driver controlled electronic system was designed for a FSAE vehicle. The
pneumatic system along with the purpose built steering wheel were designed, built, and tested to provide
optimum vehicle performance.

LOW COST VISOR ASSEMBLY
by Jason Brown, Kaleb Hoyt, and Joseph Unwin
Sponsor: Micah Schreur, Innotec
Faculty Advisor: Dennis VandenBrink
1:00 p.m. to 1:25 p.m., Room D-109
Increasing fuel costs demand lighter vehicle components. These lighter components must be cost
effective and high quality. A low cost prototype visor assembly was developed to be used in a state-ofthe-art light weight visor core. The prototype visor is several times lighter than current visors on the
market today. The visor elbow assembly was redesigned and optimized for strength, weight, and cost.
Finite Element Analysis (FEA) was used to aid in design and optimization of each component. The
effects of friction, lubrication, and wear were vital mechanisms that were also analyzed in designing this
assembly.

REDESIGN OF AN ELECTRONIC LOCKING DIFFERENTIAL FOR TRACTION
ENHANCEMENT
by Christopher Foltz and Matthew Fox
Faculty Advisor: Koorosh Naghshineh
1:30 p.m. to 1:55 p.m., Room D-109
Traction performance on-road and off-road is a major selling point that customers look for in vehicles
today. The differential, which is a device located in the axle, is an optimal component in the power train
where various products can be offered to replace the standard open differential and increase traction
performance. An electronic locking differential, with a reduced engagement time, was designed for the
automotive industry. The new design was developed by conducting a competitive analysis and
evaluating products and functionality currently available in production today. A three dimensional
model was created in ProEngineer and validated using Finite Element Analysis (FEA) software.

13

AXLE BEARING NUT REDESIGN
by Ryan Buffa, Bryan Stratton, and Joshua Tarrant
Sponsor: Rob Rearick, American Axle
Faculty Advisor: Daniel Kujawski
2:00 p.m. to 2:25 p.m., Room D-109
A new axle bearing hub nut was designed to replace an existing design for the 10.5 inch and the 11.5
inch axles manufactured by an axle company. The new design focused on cost and efficiency in the
design process. Exploration into alternative means of production was used to develop a new process
while Finite Element Analysis (FEA) was used to ensure design standards were met. The new design is
anticipated to produce significant savings due to the large volume of parts produced annually.

TIRE TESTING MACHINE
by Brandon Slotman and Joseph Asmus
Sponsor: Sweet Manufacturing, Inc.
Faculty Advisor: Richard Hathaway
2:30 p.m. to 2:55 p.m., Room D-109
A tire testing machine was successfully designed, manufactured, and evaluated. The machine measures
the radial and lateral stiffness of an automotive racecar tire. By using hydraulic force application and
electronic instrumentation the machine accurately evaluates the spring rate of any racecar tire using a
specially designed software program. With the increased knowledge about individual tires, race teams
can obtain maximum performance from their race cars through optimum tire placement on the vehicle
and specific adjustments to the individual tires.

MECHANICAL AND AERONAUTICAL ENGINEERING - B
Session Chair – Tianshu Liu
Room D-204/5
OPTIMIZATION OF A STRETCHER
by Nathan Braun, Robert Derocher, and Nicholas Law
Sponsor: Michael Hugo, Stryker Medical
Faculty Advisor: Dennis VandenBrink
9:00 a.m. to 9:25 a.m., Room D-204/5
The M-Series stretcher is one of the highest volume transport stretchers manufactured by a medical
instruments company. This hospital transport stretcher was optimized for both weight and cost.
Redesigning components of the stretcher and changing material composition were necessary to
accomplish a reduction of weight and cost. This was accomplished by using various computer aided
design programs such as Pro/ENGINEER and MECHANICA, test lab data and analysis, and discussion
with material suppliers.
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IMPROVEMENT OF STRETCHER LOW HEIGHT VIA JACK DESIGN
by Alison Pearce and Matthew Robinson
Sponsor: Michael Hugo, Stryker Medical
Faculty Advisor: James Kamman
9:30 a.m. to 9:55 a.m., Room D-204/5
People in hospitals depend on stretchers every day. Injury can occur when the stretcher is not low
enough, making it difficult for patients to get onto it. When this happens nurses must lift patients,
creating situations where injury to the nurse or patient could occur. A new stretcher was designed that
can be lowered closer to the ground to prevent these injuries. Computer aided engineering software was
used to design a jack that will allow the stretcher to be lowered closer to the ground, thus preventing
these situations.

TURBOFAN AIRCRAFT ENGINE HOIST
by Douglas Wells and Joseph Wolanin
Faculty Advisor: Bade Shrestha
10:00 a.m. to 10:25 a.m., Room D-204/5
The manufacture and service of aircraft powered by fuselage-mounted turbofans require a hoist to lift
each engine from a stationary stand to its mounts on the aircraft. Additionally, the design of engine
cowl structures creates an issue of maneuverability when attempting to position an engine for mounting.
As a solution, a study has been completed outlining hoist design concepts that are minimally intrusive to
aircraft structures. To solidify the feasibility of creating these concepts, a three-dimensional model of a
hoist was created using Pro/ENGINEER. The conceptual design is also presented for use with Finite
Element Analysis (FEA) software.

AUTONOMOUS FLIGHT COMPUTER FOR UNMANNED AERIAL VEHICLES
by David Ludens and Ian Smith
Faculty Advisors: Kapseong Ro and John Kapenga
10:30 a.m. to 10:55 a.m., Room D-204/5
Unmanned Aerial Vehicles (UAV) are used in multiple civil and military applications, from traffic
surveillance to military ground support. Currently, UAV are controlled from a ground station but the
next generation of UAV will fly autonomously. Onboard sensors were installed into a remote controlled
aircraft and transfer functions describing the planes motion in flight were developed using the software
AAA. Those transfer functions were then complied along with the sensor data into a flight computer.
The computer is then responsible for maintaining controlled and level flight. This computer will aide in
the autonomy of future UAV and assist with the growing number of UAV applications.
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AERODYNAMIC ENHANCEMENT FOR SEMI-TRUCK TRAILER
by Izuan Hazarul, Brad Lund, and Joshua Taylor
Sponsor: Jeff Peters, Accumold, Inc.
Faculty Advisor: William Liou
11:00 a.m. to 11:25 a.m., Room D-204/5
Given the cost of oil-based fuels, such as diesel, it has become necessary to research the aerodynamic
properties of semi-trucks and develop truck enhancements that can be produced and adapted to existing
truck designs. Using programs such as Pro/ENGINEER and SC/Tetra, models were constructed and
tested computationally for possible improvements. A wind tunnel was used to test physical models
constructed in a rapid prototyping machine. Results of the analysis and design will be used to produce
products that will lower fuel consumption. This will directly reduce the cost of products purchased by
the general public by lowering the transportation costs.

SOLAR CAR ROLL CAGE DESIGN
by Kathryn Steffes and Jeremy Welter
Faculty Advisor: Dennis VandenBrink
11:30 a.m. to 11:55 a.m., Room D-204/5
The North American Solar Challenge is a competition to design, build, and race solar-powered cars.
The rules of this competition may vary with each race, requiring modifications to previous vehicle
designs. The regulations for the upcoming 2008 competition require the design of a new roll cage for
these solar vehicles. A roll cage was designed that will protect the vehicle occupants without
unnecessary sacrifice in weight or drag while adhering to the requirements of the 2008 regulations.

MICROPROCESSOR CONTROLLED SUSPENSION SYSTEM
by Grant Adams and Grant Gillispie
Sponsor: Sweet Manufacturing, Inc.
Faculty Advisor: Koorosh Naghshineh
1:00 p.m. to 1:25 p.m., Room D-204/5
Time efficiency is the most important aspect in performance driving. The designed system allows a
driver to make suspension adjustments from within the cockpit. The solution was remote adjustment of
the panhard bar (rear differential stabilizing link) to allow for better steering and suspension control. By
using a microprocessor controlled mechanical system, the position and angles of the panhard bar were
changed to optimize suspension performance. Computer aided drafting and finite element analysis
(FEA) software was used to create and analyze the selected design. A prototype of this model was built
and tested to verify functionality.
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PAPER ENGINEERING, CHEMICAL ENGINEERING, AND IMAGING
Session Chair – Peter Parker
Room D-202
TREATMENT OF FLEXO INK CONTAINING WASTEWATER AT ARVCO CONTAINERS
by Tyler Ramseyer
Sponsor: Ken Isaacson and Brian Oviatt, Arvco Containers
Faculty Advisor: John Cameron
9:00 a.m. to 9:25 a.m., Room D-202
With a new building in the future, an out of date waste water system needed a replacement for higher
volumes and/or implementation of different parameters for higher efficiency. The proposed
improvements included process parameters, new mechanical process equipment, and procedural
updates. This improvement implemented measurements of the wastewater treatment system as a basis
for what could be altered. These measurements were used to regulate the amount of coagulating powder,
cleanliness and clarity of the discharged water, and the dryness of the removed solids. The most cost
efficient and least labor-intensive system was the determining factor in making a final decision.

INNOVATIVE HOLIDAY GREETING CARDS
by Andrew Sigler
Sponsors: Fox 17 News and the Kalamazoo Humane Society
Faculty Advisor: John Cameron
9:30 a.m. to 9:55 a.m., Room D-202
Holiday greeting cards have been a part of society for more than 150 years and represent peace and
happiness from one person to another; the paper industry has played a large part in this greeting card
business. A local university decided to design, manufacture, and market holiday greeting cards to raise
money for charity. Tests were conducted on several greeting cards to determine the pilot trial run
parameters. Once a design was chosen, the cards were made on a paper machine, printed, and packaged
to produce 1500 greeting cards. They were them marketed and sold across the local area.

LIGHTFASTNESS PROPERTIES OF DIFFERENT DIGITAL PRINTERS AND PAPERS
by Steven Rice
Faculty Advisor: Paul Flemming
10:00 a.m. to 10:25 a.m., Room D-202
Lightfastness is the degree to which a dye or ink resists fading due to light exposure. The focus was to
determine the lightfastness properties of three different digital printers utilizing three primary digital
printing methods. Printed samples are subjected to equal amounts of light exposure using accelerated
methods. Results are compared in terms of ΔE and converted into an ICC profile to measure overall
gamut volume. 3D models were generated using Color Think Pro mapping the before and color gamut
of each sample. From this, resistance to lightfastness or resistance to fading was accurately measured.
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The College of Engineering and Applied Sciences offers a wide variety of programs:
Civil and Construction Engineering (269) 276-3210
 Civil Engineering
 Construction Engineering
Computer Science (269) 276-3101
 Computer Science – Theory and Analysis
 Computer Science - General option
Electrical and Computer Engineering (269) 276-3150
 Computer Engineering
 Electrical Engineering
Industrial and Manufacturing Engineering (269) 276-3350
 Engineering Graphics and Design Technology
 Engineering Management Technology
 Industrial Engineering
 Manufacturing Engineering Technology
Manufacturing Engineering (269) 276-3253 (Muskegon, Battle Creek, Southwest Benton Harbor,
and Lansing)
Mechanical and Aeronautical Engineering (269) 276-3420
 Aeronautical Engineering
 Mechanical Engineering
Paper Engineering, Chemical Engineering, and Imaging (269) 276-3500
 Chemical Engineering
 Paper Engineering
 Paper Science
 Imaging
College of Engineering and Applied Sciences Advising Office (269) 276-3270

The Master of Science in Engineering is offered in computer, electrical, mechanical, and industrial
engineering. The Master of Science is offered in computer science, construction
engineering, engineering management, manufacturing engineering, operations research, and paper and
imaging science and engineering. The Ph.D. is offered in computer science, electrical and computer
engineering, industrial engineering, mechanical engineering, and paper and imaging science and
engineering.
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Information about the College of Engineering and Applied Sciences at
Western Michigan University
CEAS Mission
To educate our learning community for life-long excellence in responsible professional leadership. To
increase knowledge through collaborative discovery, integration, application, and teaching. To serve as a
resource and partner to our constituents. To prepare job-ready graduates for the global market.
CEAS Vision
A scholarly community dedicated to excellence through student-centered education and research emphasizing
professional practices in engineering and applied sciences.
CEAS Four Cornerstones
 Engagement: Produce job ready graduates with the ability to grow in their profession and are life long
learners
 Innovation: Move the profession and society forward by providing engineers, scientists, and technologists
with new capabilities
 Leadership: To graduate engineers, technologists, and applied scientists who are and will continue to be
leaders in their profession and community
 Globalization: Our graduates must be prepared to work in a global engineering and applied sciences
industry
CEAS Administration
 Dean: Dr. Timothy J. Greene
 Associate Dean of Undergraduate Studies: Dr. Edmund Tsang
 Associate Dean of Graduate Studies: Dr. Osama Abudayyeh
 Chair of Civil and Construction Engineering: Dr. Haluk Aktan
 Chair of Computer Science: Dr. Don Nelson
 Chair of Electrical and Computer Engineering: Dr. John Gesink
 Chair of Industrial and Manufacturing Engineering: Dr. Paul Engelmann
 Chair of Manufacturing Engineering: Dr. John Patten
 Chair of Mechanical and Aeronautical Engineering: Dr. Parviz Merati
 Chair of Paper Engineering, Chemical Engineering, and Imaging: Dr. Said AbuBakr
CEAS Data (Fall 2007)
 Bachelor’s Enrollment: 1995
 Master’s Enrollment: 316
 Ph.D. Enrollment: 59
 Number of Faculty: 89
 Number of Staff: 28
CEAS Contact Information
 CEAS Advising Office: (269) 276-3270
 CEAS Dean’s Office: (269) 276-3253
 CEAS Graduate Placement: Tracey Moon – (269) 276-3263
 CEAS Cooperative Education and Internships: Fred Sitkins – (269) 276-3261
 CEAS Website: www.wmich.edu/engineer
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